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REMARKS 



Claim Rejections - 35 USC §102 

Claims 1-6 are rejected under 35 USC § 102(e) as being anticipated by Levert et al. 
(USPN 6,407,006, hereinafter "Leverf % 

Pertaining to claims 1-6, Applicant has cancelled claim 1 and amended claim 2, which 

now includes the limitation not disclosed in Levert of: 

"...applying the mechanical pressure includes providing rotary and traverse 
motion between the mechanical device and the ILD layer.. [deletions 
and underlining for clarity] 

The support for the amendment is in the Specification page 5, lines 8-15: 

"In one embodiment, the semiconductor wafer is subject to thermal 
energy applied by means of the top plate 16, which is heated, and moved 
relative to the semiconductor wafer 14. The plate both rotates , as indicated in 
FIG. 1 by the arrow 20, and traverses , as indicated in FIG, 2 by the arrow 30. 

In another embodiment, the semiconductor wafer 54 is subject to the 
mechanical pressure of the roller 56, which is heated to provide thermal 
energy. The roller 56 rotates in the direction indicated by the arrow 60 in FIG: 
3 and also traverses as indicated by the arrow 70 in FIG. 4." [underlining for 
clarity] 

The Examiner in the Office Action item 3 states: 

"Levert et al. teaches placing a semiconductor wafer having an 
interlevel dielectric layer (ILD) on a wafer holder of an oven, applying 
mechanical pressure to the ILD layer using a mechanical device, applying 
heat simultaneously with the mechanical pressure (col. 7, lines 60-68, col. 26, 
lines 24-26). Levert et al. shows applying the mechanical pressure includes 
relative motion to assist in planarization, providing a non-sticking motion, 
sensing and controlling the temperature of the mechanical device (Abstract, 
col, 8, lines 5-15). Levert et al. shows the mechanical device using a roller (col 
7, lines 20-27)." 

Assuming arguendo that the above is correct, it is respectfully submitted that Levert 
does not disclose, teach, or suggest rotary and traverse motion, which would have the effect of 
spreading the ILD rather than merely compressing it as in Levert. The rotary and traverse 
motion would be especially advantageous with nanopore materials because the nanopores 
would not be subject to compression, which would tend to increase the dielectric constant of 
the materials. 
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Claims 3-6 have been amended to depend from amended claim 2 and are believed to 
be allowable because they contain all the limitations set forth in the independent claim 2 from 
which they depend. 

Based on the above, it is respectfully submitted that claims 2-6 are no longer 
anticipated under 35 USC § 102(b) based on Long. 

Claim Rejections - 35 USC §103 

Claims 7-14 are rejected under 35 USC §l03(a) as being unpatentable over Levert et 
al. (USPN 6,407,006, hereinafter "Levert") in view of Oaks et al. (USPN 6,083,661, 
hereinafter "Oaks**)- 

Pertaining to claims 7-14, Applicant has cancelled claim 7 and amended claim 8, 
which now includes the limitation not disclosed in Levert and/or Oaks of: 

"...the applying the mechanical pressure includes providing rotary and 
traverse motion between the mechanical device and the ILD layer*.." 
[deletions and underlining for clarity] . 

The support for this amendment is in Specification page 5, lines 8-15, supra. 

The Examiner states in the Office Action item #4: 

"Levert et al. shows the mechanical device using a roller (col. 7, lines 
20-27)." 

It is respectfully submitted that Levert does not disclose, teach, or suggest rotary and 
traverse motion, which would have the effect of spreading the ILD rather than merely 
compressing it with only rotary action as in Levert. It is also respectfully submitted that Oak$ 
also does not teach or suggest this limitation. 

Oaks also does not disclose, teach, or suggest rotary and traverse motion but discloses 

in Oaks col. 17 T lines 10-13, a non-pressure, heat curing process using infrared energy: 

"One may also cure the resin film in an infrared belt furnace . A suitable 
furnace and procedure are disclosed in P. E. Garrou et al., Rapid Thermal Cure 
of BCB Dielectrics, Proceedings ECTC, San Diego, May 1992, pp. 770-776. 
A Radiant Technology Corporation Model No. LA-306 infrared belt oven may 
be used with a nitrogen atmosphere., [underlining and deletions for clarity] 
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It is respectfully submitted that the above does not teach or suggest the claimed 
combination of rotary and traverse mechanical pressure. Thus, neither Levert nor Oaks 
discloses, teaches, or suggests the combination including the claimed limitation. 

Based on the above, it is respectfully submitted that claims 8-14 are unobvious under 
35 USC § 103(a) based on Levert in view of Oaks. 



Other 

The paragraph which begins on page 5, line 12, of the Specification has been amended 
to correct a typographical error. 

Claims U and 12 have also been amended to describe the motion of the mechanical 
pressure as rotary and 'traverse", instead of transverse", to correspond with the Specification 
on page 5, lines 8- 1 5, supra. 



: Conclusion 

In view of the above, it is submitted that the claims are in condition for allowance and 
reconsideration of the rejections is respectfully requested. Allowance of claims 2-6 and 8-14 
at an early date is solicited. 

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is 
hereby made. Please charge any shortage in fees due in connection with the riling of this 
paper, including any extension of tim* fees, to Deposit Account No. 50-0374 and please 
credit any excess fees to such deposit account. 

Respectfully submitted, 



Mikio Isbimaru 
Registration No. 27,449 

Telephone: (408) 738-0592 
Fax: (408) 738-0881 
Date: February 18, 2003 
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VERSION WITH MARCOS TO SHOW CHANGES MADE 

• Pleaseam^dthepaxagraphwh^ji - nso 

inserting the underlined *~ ' ^^cation by 

1Ded teXt Md strike-through text as follows: 

In another embodiment, the ^conductor wafer 54 v 
assure of *e „>l ler 56 , wWcn is ^ „ ^ to * 

~*'<*-tion^ 

the arrow 70 in FIG. 4. 3150 as indicated by 

..! 

INTHF? rr at H ^. ij 
• Claims land 7 have been cancelled!. 

4#% AO^w 1. 



^ ; fcf-fXA^niw 

T~T - B&AjwftrhoM *rrr^itlfrf thru in_ 

Ekg gSihoe^ccnduc^ waft* on h.» 

^— -^J^lymg the mechanical pressure includes providing 
\. <ta " H 116 ""^^cWmed in claim ^wh^ta. 
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4- (Amended) T^rn^^c^^^^^^ 
applymg the heat include, ^ m6 controIling ^ ^ g 
device. Fi 



of the mechanical 



5- (Amended) ^ 3, cJaiined ^ ^ _ 

6- (Amended) me^d as claimed in claim « wherein . 

8. (Amended) ^e-A^nethod fo^lanarizatipn of IL n , 

oven; f j ~ nt " ^ oft " H fr t( I iJBSi3tyrgJn_ais 

holding th* difti^^. ~ ftTI J.L it n > . , A 

^^(p^jj,,,.,,,;,^ 

mechanic! ^ n -„ rf ■ !,: . T: ' ° r Wattr " sm r n 

^e. m oUon between the mechanical device and the ILD layeT^f 
sem.conductorwaferto^sistmp^arization- ^ * 

deyice^miuitane^^ - J!JSJ ^^^ 

^ f** ""'^ " " "ard bale. T mprrn m ceJnJbe 
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(Amended) Them 



PtJfd as claimed in claim 7-8_wherein- 
semiconductor wafer ^ si!-:- . . 



to jjjsaist in plaharization. 



'«. (Amended) Them^aacUtaiedm claim therein- 
«** *. beat mcludes Li, ^ ^ ^ ' 



yer. 



11. (Amended) The met|d as claimed in claim ^wherein- 
applying the mechanical pressure uses a rotatina ^ 

top plate as part of thi nkchardcal device^and * 

applying the mechanical pres^ is applied to cause reflow of the ILD lay 

12. (Amended) The mlthfd as claimed in claim ^wherein- 
applying the mechanical DressiMe n<=«= « ^* ♦.• 

cai preps|e uses a rotating and tmssver^travers^movmg 
roller as part of the mkc|Lical device-and g 
applymgmem^^ 

13 (Amended) The met|d as claimed in claim ^wherein- 
holding the low dielectric consint n n m „„»: i . 

terrn^H • t *T * * 8 lw *« ta " b <*>w the hard back 

^turemmeovplloldsmet^peraturebetween 100»Cand400*C- and 
^^volahUegases^ -400 Q,** 

14. (Amended) The mbtld as claimed in claim ^wherein- 



in contact with the seLi^nductor *afer. 
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